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ERECTABLE CANOPY WITH REINFORCED ROOF STRUCTURE 

BACKGROUND OF THE INVENTION 
Related Applications: 

This is a continuation in part of S erial No. 09/1 3 1 , 1 48 filed August 
7, 1998, and a continuation in part of Serial No. 09/277,250 filed March 26, 1999, 
which is a continuation of Serial No. 09/025,897 filed February 18, 1998, now U.S. 
Patent 5,921,260, continuation of Serial No. 08/823,616 filed March 25, 1997, now 
U.S. Patent 5,797,412, continuation of Serial No. 08/604,801 filed February 23, 
1996, now U.S. Patent 5,632,293, continuation of Serial No. 08/279,476 filed July 
25, 1994, now U.S. Patent 5,51 1,572. 

Field of the Invention: 

This invention relates generally to folding, collapsible structures, and 
more particularly relates to a collapsible, field shelter structure having an elevated 
canopy. 

Description of Related Art: 

Temporary shelters that can be easily transported and rapidly set up at 
emergency sites can be particularly useful in providing temporary care and housing. 
Such shelters can also be useful for non-emergency outdoor gatherings, such as for 
temporary military posts, field trips, and the like. One known quickly erectable, 
collapsible shelter includes a framework of Xshaped linkages, telescoping legs, and 
acanopy covering the framework. The legs of that shelter are capable of telescoping 
to about twice their stowed length, and the framework of X-shaped truss pairs is 
capable ofhorizontal extension between the legs to support acanopy. The framework 
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can be constructed of lightweight material, and the telescoping legs can be extended 
to raise the framework of the shelter. 

In order to increase the portability and versatility of such temporary 
shelters, it is important that they be not only lightweight and small enough in a folded, 
compact configuration so that can be readily transported and carried, but also large 
enough and with sufficient headroom when unfolded for a group of people to stand 
underneath them. As such structures have become larger and more lightweight, 
reinforcing features that contribute to strength, roominess, and ease of use in setting 
up and taking down such structures have also become increasingly important. 

One modem type of tent structure provides a lightweight roof structure 
with four roof rods joined together at the center by a head connector member, with 
each of the roof rods formed of two rod members interconnected by intermediate pivot 
connecting members. The roof rods are supported on top of a base structure formed 
by four legs and scissors-type linkages connected to a top fixed connector and a lower 
sliding connector of each leg. Each intermediate pivot connecting member between 
the individual rod members of the roof rods confines upward rotation of the rod 
members to an upmost, upwardly arching position, but allows the roof rods to be 
folded downwardly when the tent is collapsed. Reinforcing linking rods provided at 
the comers of the roof structure are coupled at one end to the lower sliding connectors 
on the legs, and are slidingly coupled at the other end to the roof rods, to assist in 
stabilizing the roof rods in the upwardly arched position when the shelter is fully 
unfolded and extended. However, the sliding coupling of the comer linking rods must 
slide over a considerable length of the roof rods which can lead to abrasion and wear 
of the roof rods and eventually interfere with the sliding of the linking rods during 
setting up and taking down of the structure, without providing any significant 
reinforcing strength or vertical support of the roof structure when the shelter is fully 
unfolded and extended. 

Lightweight shelters with raised roof structures are particularly useful 
for holding gatherings in inclement weather, to provide needed headroom and shed 
precipitation and debris, but raised roof structures can be particularly vulnerable to 
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downward forces placed on a roof structure by strong winds. One approach to 
providing a lightweight shelter with a raised roof structure has been to make the roof 
structure flexible so that it can move between a raised, upwardly arching configuration 
when weather permits, and a lowered, downwardly arching configuration if the 
downward force of the wind is sufficiently strong, to automatically present a reduced 
profile to strong winds when necessary. However, there remains a need for an 
improved, reinforced raised roof structure for.such lightweight canopy shelters that 
will permit the raised roof structure to withstand greater wind pressures, to be able to 
provide a desired headroom and shed precipitation and debris under a wider variety 
of weather situations. The present invention meets these and other needs. 

SUMMARY OF THE INVENTION 

Briefly, and in general terms, the present invention provides for an 
improved, lightweight erectable canopy shelter with areinforced raised roof structure 
that is strengthened and stabilized to permit the roof structure to remain in a raised 
configuration in order to provide adequate headroom and adequately shed debris and 
precipitation, and to resist downward wind pressures on the roof structure. 

The present invention accordingly provides, in one preferred 
embodiment, for an improved, lightweight and quickly erectable canopy shelter with 
a reinforced roof structure. The roof structure of the shelter is supported by a plurality 
of legs having upper and lower ends connected together by an extendible perimeter 
assembly of link members. In one currently preferred approach, the perimeter 
assembly of link members comprises pairs of link members being pivotally connected 
together in a scissors linkage- configuration so as to be extendable from a first 
collapsed position extending horizontally between adjacent pairs of legs to a second 
extended position extending horizontally between the adjacent pairs of legs. A slider 
member is slidably mounted to each of the legs, and in a presently preferred aspect, 
the legs of the shelter comprise telescoping upper and lower sections, with the slider 
members mounted to upper sections of the legs. The pairs of link members of the 
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extendible perimeter assembly preferably comprise first and second link members, 
with the first link member having an outer end pivotally connected to the upper end 
of a leg, and the second link member having an outer end pivotally connected to a 
slidermember of a leg, and with the pairs of link members connected together at their 
inner ends. 

In this embodiment of the invention, the roof structure of the shelter 
is preferablyprovided by acanopy assembly comprised of a plurality of pole members 
having their outer ends pivotally mounted to the upper ends of the legs so as to extend 
across the shelter, and to be movable between a lowered position when the shelter is 
in its folded and unextended configuration, and a raised, upwardly arching position 
when the shelter is unfolded and extended, in which "position a canopy cover may be 
placed over the roof structure of the canopy shelter. In a presently preferred aspect of 
the invention, the pole members are pivotally coupled at their inner ends to a central 
hub connector, and each of the pole members comprises a plurality of pole sections 
hingedly coupled together permitting inward, downward folding of the pole members 
to a folded configuration, and limiting upward unfolding of the pole members to a 
fully extended configuration. 

In this embodiment of the invention, comer support stmt members are 
also advantageously provided for reinforcing and stabilizing the pole members of the 
canopy assembly when the shelter is unfolded and extended. The outer ends of the 
support stmt members are pivotally mounted to the legs, and in a presently preferred 
embodiment, each support strut member is pivotally mounted a slider member of a 
leg. Thus, when the canopy assembly is unfolded and extended, the comer support 
stmts can be rotated upwardly to engage and support the pole members, and in a 
preferred aspect, the inner ends of the strut members each have a support bracket 
adapted to be positioned against and receive an adjacent pole member to support the 
pole member in the raised, upwardly extending position. The pole members may also 
have a tab extending from the surface of the pole members so as to provide a brace 
against which the support brackets may be lodged to allow the support strut members 
to positively lock the pole members in an upwardly arched configuration until the 
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support struts are rotated downwardly to release the pole members to be foldable 
downward. 

In a preferred alternate embodiment of the improved, lightweight and 
quickly erectable canopy shelter with a reinforced roof structure, thepresent invention 
provides for a quickly erectable canopy shelter having a plurality of legs with an 
extendible perimeter assembly of link members connecting the legs together and 
forming a plurality of sides of the shelter, and opposing sides connected together by 
a central assembly of link members. As in the first embodiment, the perimeter 
assembly of link members preferably comprises pairs of link members pivotally 
connected together in a scissors linkage configuration so as to be extendable from a 
first collapsed position extending horizontally between adjacent pairs of legs to a 
second extended position extending horizontally between the adjacent pairs of legs, 
in which position a canopy cover may be placed over the roof structure of the canopy 
shelter. A slider member is slidably mounted to each of the legs, and in a presently 
prefened aspect, the legs of the shelter comprise telescoping upper and lower sections, 
with the slider members mounted to upper sections of the legs. The pairs of link 
members of the extendible perimeter assembly preferably comprise first and second 
link members, with the first link member having an outer end pivotally connected to 
the upper end of a leg, and the second link member having an outer end pivotally 
connected to a slider member of a leg, and with the pairs of link members connected 
together at their inner ends . 

In a currently prefened aspect of this embodiment, at least one of the 
sides is raised, being" formed by a pair of first and second link members dimensioned 
so as to extend above the upper ends of the legs when the shelter is in an extended 
configuration. In a presently preferred aspect, the inner ends of the first link members 
are connected together and the inner ends of the second link members are connected 
together/and the second link members are longer than the first fink members on each 
raised side so as to cause the second link members of the side to extend above the 
upper ends of the legs when the shelter is in an extended configuration. In a cunently 
preferred embodiment, two opposing sides of the shelter are raised so as to form a 
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gabled configuration of the shelter when the shelter is extended. 

In this embodiment, opposing sides are also advantageously connected 
together by a central assembly of link members extending across the shelter so as to 
reinforcetheroof structure. In a currently preferred embodiment, the central assembly 
of link members is comprised of central pairs of link members pivotally connected 
together, with each pair of link members including a first link member and a second 
link member, and the first and second link members having their outer ends pivotally 
connected to the opposing sides of the extendible perimeter assembly of link 
members, thefirst and second linkmembers ofthe central pairs oflink members being 
pivotally connected together in a scissors configuration so as to be extendable 
horizontally from a first collapsed position to a second extended position. In one 
presently preferred implementation ofthe invention, in each pair oflink members the 
outer end of the first link member is connected to the inner end of the second link 
member ofthe perimeterpair of link members on one ofthe opposing sides, and the 
outer end ofthe second link member is connected to the inner end ofthe first link 
member ofthe perimeter pair oflink members. 

These and other aspects and advantages ofthe invention will become 
apparent from the following detailed description and the accompanying drawings, 
which illustrate by way of example the features ofthe invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of an upper comer portion of a first 
embodiment ofthe quickly erectable canopy shelter ofthe invention; 

Fig. 2 is another perspective view ofthe upper comer portion ofthe 
quickly erectable canopy shelter of Fig. 1; 

Fig. 3 is a side elevational view ofthe quickly erectable canopy shelter 

of Fig. 1; 

Fig. 4 is a top perspective view ofthe quickly erectable canopy shelter 
of Fig. 1 in a partially unfolded configuration; 
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Fig. 5 is a top plan view of the quickly erectable canopy shelter of Fig. 
1 in a folded configuration; 

Fig. 6 is a bottom plan view of the quickly erectable canopy shelter of 

Fig. 1; 

Fig. 7 is a perspective view of a second embodiment of a quickly 
erectable canopy shelter according to the invention in a folded configuration; 

Fig. 8 is a side elevational view of the quickly erectable canopy shelter 
of Fig. 7 in a fully extended configuration; 

Fig. 9 is a perspective view of the quickly erectable canopy shelter of 
Fig. 7 in a fully extended configuration; 

Fig. 10 is a front or rear view of the quickly erectable canopy shelter 
of Fig. 7 in a fully extended configuration; 

Fig. 1 1 is a perspective view of an upper corner portion of the quickly 
erectable canopy shelter of Fig. 7; and 

Fig. 12 is a side elevational view of the quickly erectable canopy 
shelter of Fig. 7 in a fully extended configuration; 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As attempts have been made to improve portability and expansion of 
quickly erectable temporary shelter structures, maximizing extended dimension and 
nunimizing weight, modification of roof structures of such shelters to provide 
adequate headroom, shed precipitation and debris, and to withstand strong winds 
under a variety of conditions has become increasingly important. 

As is illustrated in the drawings, in a first presently preferred 
embodiment, the invention provides for a quickly erectable canopy shelter 20 having 
a plurality of legs 22, each having an upper end 24 and a lower end 26, as shown in 
Fig. 3. The collapsible shelter preferably has four legs, but can also have three, five, 
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ormorelegs. Each leg also preferably has an upper section 2 8 and a telescoping lower 
section (not shown), with a slider member 32 slidably mounted to the upper section 
of each of the legs. An extendible perimeter assembly 34 of link members connects 
adjacent legs together. In a presently preferred embodiment, the extendible perimeter 
assembly of link members is formed by pairs of link members 36 pivotally connected 
together, with the pairs of link members including a first link member 38 and second 
linkmember40. The first link member has an outer end 42 pivotally connected to the 
upper end of a leg, and the second link member has an outer end 44 pivotally 
connected to a slider member of a leg. The pairs of link members are preferably 
connected together in a scissors configuration so as to be extendable from a first 
collapsed position extending horizontally between adjacent pairs of legs to a second 
extended position extending horizontally between the adjacent pairs of legs. In a 
presently preferred aspect, the pairs of link members are connected together at their 
inner ends 46. 

A roof structure is provided by a canopy assembly 48 that is supported 
by the legs. The canopy assembly preferably comprises a plurality of pole members 
50 having their outer ends 52 mounted to the legs, as shown in Figs. 1 and 2, to extend 
across the shelter and movable between a lowered position and a raised, upwardly 
extending position. As is shown in Fig. 3, each of the pole members currently 
preferably comprises a plurality of pole sections 54 pivotallyjoined together at hinges 
or joints 56 permitting inward, downward folding of the pole members to a folded 
configuration, and limiting upward unfolding of the pole members to a fully extended 
configuration. The outer ends of the pole members are preferably pivotally mounted 
to the upper ends of the legs, and a plurality of support strut members 60 are provided, 
. as can best be seen in Figs. 1 and 2, with the outer ends 62 of the support strut 
members pivotally mounted to the legs below the pole members, and preferably each 
supportstrut memberis pivotally mounted, such as by welding, to across-brace 61 of 
a slider member, as shown in Figs. 2 and 6. The inner ends 64 of the support strut 
members include an upwardly facing support bracket 66 adapted to be positioned 
against one of the plurality of pole members to receive and support the pole members 
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in a raised, upwardly extending position. The pole members may also have a tab or 
ridge 63 as shown in Fig. 2 extending at a predetermined location from the surface of 
the pole members so as to provide a brace against which the support brackets may be 
lodged to allow the support strut members to positively lock the pole members in an 
upwardly arched configuration until the support struts are rotated downardly to release 
the pole members to be foldable downward. Referring to Figs. 3 to 6, the inner ends 
64 of the pole members are pivotally connected together by a central hub 66. A 
canopy cover (not shown) may be provided over the roof structure ofthe shelter to 
provide a gabled roof surface, to shed precipitation and debris. 

In a second preferred embodiment, the present invention provides for 
a quickly erectable canopy shelter 70 having a plurality of legs 72, each having an 
upper end 74 and a lower end 76. The legs are preferably formed of an upper section 
78 and a lower telescoping sections (not shown), with a slider member 82 slidably 
mounted to the upper section of each ofthe legs. An extendible perimeter assembly 
84 of link members connects the legs together and forms a plurality of sides ofthe 
shelter. The extendible perimeter assembly of link members is preferably formed by 
pairs of link members 86 pivotally connected together, and formed of a first link 
member 88 and a second link member 90. The first link member has an outer end 92 
pivotally connected to the upper end of a leg, and the second link member has an outer 
end 94 pivotally connected to a slider member mounted to a leg. The inner ends 95 
ofthe pairs of link members between adjacent legs are preferably connected together. 
The pairs of link members ofthe extendible perimeter assembly of link members are 
preferably connected in a scissors configuration so as to be extendable from a first 
collapsed position extending horizontally between pairs of legs to a second extended 
position extending horizontally between the pairs of legs. 

As is illustrated in Figs. 9, lOand 12, at least one of the sides is raised, 
being formed by a pair of first and second link members 88', 90' dimensioned so as to 
extend above the upper ends ofthe legs when the shelter is in an extended 
configuration. In one presently preferred embodiment, as illustrated in Figs. 7, 9 and 
10, the inner ends 96' of the first link members 88' are connected together, and the 
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inner ends 98' of the second link members 90' are connected together, and the second 
linkmembers 90' are longer than the first link members 88' on each raised side, so that 
when the canopy shelter structure is fully extended, both the connected first link 
members 88' and the connected second link members 90' arch upwardly, with then- 
inner ends 96' rising above the upper ends of the legs, as is best seen in Fig. 10. As 
is illustrated in Figs. 7, 9, 10 and 12, in a presently preferred embodiment, two 
opposing sides of the shelter are raised above the upper ends of the legs so as to form " 
a gabled configuration of the shelter when the shelter is extended. In addition, 
opposing sides 85 are connected together by central assembly of link members 100,' 
preferably formed by central pairs of link members 1 02 pivotally connected together! 
The central pairs of link members include a first link member 104 and second link 
member 106, with the first and second link members having outer ends 108, 110 
pivotally connected to the opposing sides. In a presently preferred implementation, 
the first link of a central pair of link members has an outer end 1 08 connected to the 
inner end of the second link .of the perimeter pair of link members on one of the 
opposing sides, and the second link has an outer end 1 10 connected to the inner end 
of the first link of the second perimeter truss pair, with the first and second links of the 
central pairs of link members being pivotally connected together in a scissors 
configuration so as to be extendable horizontally from a first collapsed position to a 
secondextended position. A canopy cover (not shown) may be provided over the roof 
structure of the shelter to provide a gabled roof surface, to shed precipitation and 
debris. 

It will be apparent from the foregoing that while particular forms of the 
invention have been illustrated and described, various modifications can be made 
without departing from the spirit and scope of the invention. Accordingly, it is not 
intended that the invention be limited, except as by the appended claims. 



